Expression of a functional single-chain Fv antibody on the surface of Streptococcus gordonii.
Gram-positive bacterium Streptococcus gordonii, a human oral commensal, was engineered to display a single-chain Fv (scFv) antibody fragment at the cell surface. The previously developed host-vector system allowed expression of the Guy's 13 scFv as a fusion with the streptococcal surface protein M6. Surface expression of the 515-amino acid M6/scFv fusion protein was confirmed by Western blot analysis on cellular fractions and flow cytometric analysis. Guy's 13 scFv was derived from the Guy's 13 monoclonal antibody, which was raised against streptococcal antigen I/II (SA I/II), the major adhesin of the caries-producing bacterium Streptococcus mutans. Surface plasmon resonance was used to test binding of scFv-expressing S. gordonii to SA I/II. Whole cells of recombinant S. gordonii were found to specifically bind to immobilised SA I/II and binding was inhibited by fluid-phase SA I/II in a dose-dependent manner. Production of a functional scFv in S. gordonii is the first step towards the development of genetically engineered commensal bacteria that, by colonizing mucosal surfaces, may provide the host with sustained delivery of recombinant antibodies.